Survival of M13mp18 gapped duplex DNA as a function of gap length.
Gaps of various lengths were generated in duplex M13mp18DNA by exonuclease III digestion of nicked DNA. The length of the gap increased essentially linearly with time of digestion. Survival in E. coli, however, was not a linear function of gap length. Similar results were obtained when gaps were produced by stopping the polymerization reaction. The survival (N/No) of the gapped DNA in SOS-induced E. coli cells transformed by electroporation and uninduced cells transformed by the calcium chloride method can be quantitatively accounted for by a kinetic model assuming a single-strand endonucleolytic activity (Pd) in the cell which increases linearly with gap length (L) and a repair activity by a polymerase (Pr) which is independent of gap length (formula 1). With uninduced cells transformed by electroporation the results can be mathematically described if assumptions are made concerning the protection of single-stranded parts of the DNA by single-strand affinic proteins.